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  :ﻲﺧﻼﺻﻪ ﻓﺎرﺳ
اﻣﺮوزه ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻣﺸﻜﻞ ﻣﻘﺎوﻣﺘﻬﺎي داروﻳﻲ ﮔﺴﺘﺮش ﻳﺎﻓﺘﻪ در ﺑﻴﻦ داروﻫﺎ و ﻋﻮاﻣﻞ ﺿﺪ ﺳﺮﻃﺎن ﻳﻜﻲ از  ﻫﺪف:
ﺑﺎﺷﺪ. ﻃﺮاﺣﻲ و ﺳﺎﺧﺖ  ﻣﻬﻤﺘﺮﻳﻦ اﻫﺪاف ﻣﺤﻘﻘﻴﻦ ﻛﺸﻒ داروﻫﺎي ﺿﺪ ﻧﺌﻮﭘﻼﺳﻢ ﺑﺎ ﻣﻜﺎﻧﻴﺴﻢ و ﻋﻤﻠﻜﺮد ﺟﺪﻳﺪ ﻣﻲ
ﺷﻜﻞ ﮔﻴﺮي اﺳﻜﻠﺖ ﺳﻠﻮﻟﻲ و ﺗﺮﻛﻴﺒﺎت ﺷﻴﻤﻴﺎﻳﻲ ﻣﻬﺎرﻛﻨﻨﺪه ﺗﻮﺑﻮﻟﻴﻦ ﺑﻪ ﻋﻨﻮان ﺳﺎﺧﺘﺎرﻫﺎي ﺿﺪ ﻣﻴﻜﺮوﺗﻮﺑﻮل ﻛﻪ در 
ﺑﺎﺷﺪ. در ﺗﺤﻘﻴﻖ ﺣﺎﺿﺮ ﻛﻪ در اداﻣﻪ ﭘﺮوژه ﻫﺎي ﻗﺒﻠﻲ  ﻛﻨﺪ ﻳﻜﻲ از اﻳﻦ اﻫﺪاف ﻣﻲ دوك ﻣﻴﺘﻮز ﻧﻘﺶ ﻣﻬﻤﻲ اﻳﻔﺎ ﻣﻲ
ﺻﻮرت ﮔﺮﻓﺘﻪ ﺑﻪ ﺑﺮرﺳﻲ ﻧﻘﺶ و اﻫﻤﻴﺖ ﺣﻀﻮر ﮔﺮوه ﺗﺮي ﻣﺘﻮﻛﺴﻲ ﻓﻨﻴﻞ در ﻳﻚ ﺳﺮي ﺳﺎﺧﺘﺎرﻫﺎي ﻫﻴﺒﺮﻳﺪي ﺑﻪ 
  ﻮﻟﻲ و ﻣﻬﺎرﻛﻨﻨﺪﮔﻲ ﺗﻮﺑﻮﻟﻴﻦ ﭘﺮداﺧﺘﻪ ﺷﺪه اﺳﺖ.ﻋﻨﻮان ﻳﻚ ﻓﺎرﻣﺎﻛﻮﻓﻮر ﻣﻮﺛﺮ در ﺑﺮوز اﺛﺮات ﺳﻤﻴﺖ ﺳﻠ
ﺷﻴﻒ ﺑﺎزﻫﺎي ﻃﺮاﺣﻲ ﺷﺪه ﺑﺎ ﺷﻤﺎي اراﺋﻪ ﺷﺪه در ﺷﻜﻞ زﻳﺮ ﺳﻨﺘﺰ ﺷﺪﻧﺪ و ﺧﺼﻮﺻﻴﺎت آﻧﻬﺎ از  ﻫﺎ: ﻣﻮاد و روش
آﻧﻬﺎ ﺗﻬﻴﻪ ﮔﺮدﻳﺪ. ﺳﭙﺲ از روش رﻧﮓ ﺳﻨﺠﻲ ﺑﺮ ﭘﺎﻳﻪ  RMNC31و  RMNH1، RITFﺟﻤﻠﻪ ﻧﻘﻄﻪ ذوب، ﻃﻴﻔﻬﺎي 
رده  4ﻣﻴﺪ( ﺑﺮاي ﺑﺮرﺳﻲ ﻣﻴﺰان ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﺗﺮﻛﻴﺒﺎت ﺳﻨﺘﺰ ﺷﺪه ﻋﻠﻴﻪ و)ﻣﺘﻴﻞ ﺗﺮي ﻓﻨﻴﻞ ﺗﺘﺮازوﻟﻴﻮم ﺑﺮ TTM
ﻛﻪ ﺑﻪ ﺗﺮﺗﻴﺐ ﻣﺘﻌﻠﻖ ﺑﻪ ﺳﺮﻃﺎﻧﻬﺎي ﻓﻴﺒﺮوﺳﺎرﻛﻮﻣﺎ، ﻛﺒﺪ، ﭘﺴﺘﺎن و رﻳﻪ  945Aو  7FCM، 2GpeH، 0801THﺳﻠﻮﻟﻲ 
( در ﺣﻀﻮر ﻏﻠﻈﺘﻬﺎي ﻣﺨﺘﻠﻒ اﻳﻦ ﺗﺮﻛﻴﺒﺎت ﺑﺮرﺳﻲ و % ytilibaiVﻣﻲ ﺑﺎﺷﻨﺪ اﺳﺘﻔﺎده ﮔﺮدﻳﺪ. درﺻﺪ زﻧﺪه ﻣﺎﻧﻲ )
ﻣﻨﺎﺳﺐ اﻧﺘﺨﺎب و ﺗﻮاﻧﺎﻳﻲ آﻧﻬﺎ در  05CIﻣﺮﺑﻮﻃﻪ ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ. در ﻣﺮﺣﻠﻪ ﺑﻌﺪ ﺗﺮﻛﻴﺒﺎت واﺟﺪ  05CIﺎدﻳﺮ ﺳﭙﺲ ﻣﻘ
ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ. درﺻﺪ ﻣﻬﺎر  noteleksotyCﻣﻬﺎر ﭘﻠﻴﻤﺮﻳﺰاﺳﻴﻮن ﺗﻮﺑﻮﻟﻴﻦ ﺑﻪ ﻛﻤﻚ ﻛﻴﺖ ﻣﺘﻌﻠﻖ ﺑﻪ ﺷﺮﻛﺖ 
در ﻣﺮﺣﻠﻪ ﺑﻌﺪ و ﺑﻪ  ﻣﺮﺑﻮﻃﻪ در ﺣﻀﻮر ﻏﻠﻈﺘﻬﺎي ﻣﺨﺘﻠﻒ ﺗﺮﻛﻴﺒﺎت ﻣﻨﺘﺨﺐ ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ. 05CIﭘﻠﻴﻤﺮﻳﺰاﺳﻴﻮن و 
 ﻣﻨﻈﻮر ﺑﺮرﺳﻲ ﻣﻜﺎﻧﻴﺴﻢ اﺣﺘﻤﺎﻟﻲ اﺗﺼﺎل و ﻣﺤﺎﺳﺒﻪ اﻧﺮژﻳﻬﺎي ﭘﻴﻮﻧﺪ ﺗﺮﻛﻴﺒﺎت ﻣﻨﺘﺨﺐ ﺑﻪ ﺗﻮﺑﻮﻟﻴﻦ از ﻧﺮم اﻓﺰار
  اﺳﺘﻔﺎده ﮔﺮدﻳﺪ. 0AS1و ﺳﺎﺧﺘﺎر ﻛﺮﻳﺴﺘﺎﻟﻲ ﺗﻮﺑﻮﻟﻴﻦ ﺑﺎ ﻛﺪ  kcoDotuA
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آﻧﺎﻟﻴﺰﻫﺎي ﻃﻴﻒ ﺳﻨﺠﻲ ﺻﻮرت ﮔﺮﻓﺘﻪ ﻧﺸﺎن داد ﻛﻪ ﺗﺮﻛﻴﺒﺎت ﻣﻮرد ﻧﻈﺮ ﺳﻨﺘﺰ ﺷﺪه اﻧﺪ. ﻧﺘﺎﻳﺞ ارزﻳﺎﺑﻲ : ﻫﺎ ﻳﺎﻓﺘﻪ
ﻋﻠﻴﻪ رده ،  05CI = 57/6±02/5 Mμ) a-30-Sﻧﺸﺎن داد ﻛﻪ ﻏﻴﺮ از ﺗﺮﻛﻴﺐ  30-Sﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﺗﺮﻛﻴﺒﺎت دﺳﺘﻪ 
( ﻣﺎﺑﻘﻲ ﺗﺮﻛﻴﺒﺎت اﻳﻦ دﺳﺘﻪ ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ اي از ﺧﻮد ﻧﺸﺎن ﻧﺪادﻧﺪ. از ﺑﻴﻦ ﺗﺮﻛﻴﺒﺎت 0801THﺳﻠﻮﻟﻲ 
 Mμ  ﻣﻌﺎدل 05CIﺑﻪ ﺗﺮﺗﻴﺐ  2GpeHﺑﺮ روي رده ﺳﻠﻮﻟﻲ  c-40-Sو  d-40-Sو  a-40-Sﺳﻪ ﺗﺮﻛﻴﺐ  40-Sدﺳﺘﻪ 
ﻦ ﺑﻪ ﻋﻨﻮان ﻧﺸﺎن دادﻧﺪ. اﻳﻦ ﺳﻪ ﺗﺮﻛﻴﺐ ﺑﻪ ﻫﻤﺮاه ﻛﻠﺸﻲ ﺳﻴ 403/2±73/5 Mμو  17/5±7/3 Mμ، 71/2±0/4
 ناﺰﻴﻣ ﻪﻛ ﺪﻨﺘﻓﺮﮔ راﺮﻗ ﻲﺳرﺮﺑ درﻮﻣ ﻦﻴﻟﻮﺑﻮﺗ نﻮﻴﺳاﺰﻳﺮﻤﻴﻠﭘ ﻲﮔﺪﻨﻨﻛرﺎﻬﻣ ﺖﺴﺗ رد ﺖﺒﺜﻣ لﺮﺘﻨﻛIC50 ﺐﻴﺗﺮﺗ ﻪﺑ ﺎﻬﻧا 
μM 01/0±16/0 ،μM 2/1±11/26 ،μM 59/6±70/94  وμM 01/0±19/0  تﺎﺒﻴﻛﺮﺗ ياﺮﺑS-04-a  وS-04-d 
 وS-04-c .ﺪﻳدﺮﮔ ﻪﺒﺳﺎﺤﻣ ﻦﻴﺳ ﻲﺸﻠﻛ و  
ﻪﺠﻴﺘﻧ يﺮﻴﮔ ﻲﮔﺪﻨﻨﻛ رﺎﻬﻣ ﺮﺛا و ﻲﻟﻮﻠﺳ ﺖﻴﻤﺳ ناﺰﻴﻣ ﻦﻴﺑ ﻪﻛ داد نﺎﺸﻧ ﻪﻌﻟﺎﻄﻣ ﻦﻳا رد ﻪﺘﻓﺮﮔ ترﻮﺻ يﺎﻫ ﻲﺳرﺮﺑ :
 زا ﻲﺴﻛﻮﺘﻣ يﺎﻬﻫوﺮﮔ فﺬﺣ ﺎﺑ ﻲﻟو ﺖﺷاد دﻮﺟو ﻲﺒﺳﺎﻨﻣ ﻪﻄﺑار هﺪﺷ ﺰﺘﻨﺳ تﺎﺒﻴﻛﺮﺗ ﻦﻴﻟﻮﺑﻮﺗ نﻮﻴﺳاﺰﻳﺮﻤﻴﻠﭘ
 رﻮﻓﻮﻛﺎﻣرﺎﻓ5،4،3-.ﺪﺑﺎﻳ ﻲﻣ ﺶﻫﺎﻛ تاﺮﺛا ﻦﻳا ﻞﻴﻨﻓ ﻲﺴﻛﻮﺘﻣ يﺮﺗ  
يﺪﻴﻠﻛ تﺎﻤﻠﻛ :5،4،3-ﺮﺗي ﺴﻛﻮﺘﻣﻲ ﻨﻓﻞﻴﺷ ،ﻒﻴ ،زﺎﺑ ﻤﺳﺖﻴ ﻟﻮﻠﺳ،ﻲ ﮔﺪﻨﻨﻛرﺎﻬﻣﻲ نﻮﻴﺳاﺰﻳﺮﻤﻴﻠﭘ ﻟﻮﺑﻮﺗﻦﻴ  
 
English Abstract: 
Objectives: Nowadays, due to the problem of drug resistance developed among antineoplasmic 
agents, one of the most important goals of the researchers is the discovery of anticancer agents 
with novel mechanism and function. Design and synthesis of chemical compounds able to inhibit 
tubulin polymerization (the protein involved in microtubule structure need for formation of 
cytoskeleton and mitotic spindle) is one of these goals. In the present study, which was carried 
out following previous studies, the role and importance of the presence of the 3،4،5-trimethoxy 
phenyl (TMP) group in a series of hybrid structures as an effective pharmacophore for cytotoxic 
effect and inhibitory activity on the tubulin polymerization was studied. 
Materials and methods: The designed Schiff bases were synthesized according to the below 
scheme and their characteristics including melting point, FTIR, 1HNMR and 13CNMR spectra 
were recorded. Then, using MTT (methylthiophenyl tetrazolium bromide) based colorimetric 
method the cytotoxicity of the synthesized compounds against the 4 cell lines of HT1080, 
HepG2, MCF7 and A549, belonging to fibrosarcoma, liver, breast, and lung cancers, 
respectively, was evaluated. The viability% in the presence of various concentrations of the 
synthesized compounds and then the related IC50 values were calculated. In the next step, the 
best compounds (according to their IC50) were selected and their ability to inhibit tubulin 
polymerization was investigated using the Cytoskeleton® tubulin polymerization assay kit. The 
percentage of tubulin polymerization inhibition and the corresponding IC50 in the presence of 
different concentrations of the selected compounds were calculated. In the next step, the 
AutoDock software and the crystalline structure of tubulin with PDB code of 1SA0 was used to 
examine the probable mechanism of binding and calculation of binding energy of the selected 
compounds to tubulin. 
 
Scheme 1-synthesis of Schiff base 
 
Results: Spectroscopy analyzes showed that the desired compounds were synthesized. The 
results of cytotoxicity evaluation of S-03 group showed that except for S-03-a (IC50 = 75,620,5 
μM against the HT1080 cell line), other compounds did not show conciderable cytotoxicity. In 
the case of S-04 group, three compounds of S-04-a, S-04-d, and S-04-c (against HepG2 cell 
line) exhibited the IC50 values of 17,20,4 μM, 71,57,3 μM, and 304,237,5 μM, respectively. 
These three compounds, together with colchicine, as a positive control in the tubulin 
polymerization inhibitory test, were evaluated for tubulin polymerization studies where the IC50 
values of 0,160,01, 26,111,21, 94,706,59, and 0,190,01 were found for S-04-a, S-04-d, S-
04-c, and colchicine, respectively. 
Conclusion: The results of this study showed that there was a significant relationship between 
cytotoxicity activity and tubulin polymerization inhibiation, but these effects were reduced by 
removing methoxy groups from pharmacophore of 3،4،5-TMP. 
 




                                             
